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ANALYSE CHIMICA
DA AGOA DAS CALDAS

P O R

guilherme withering.

A s Caldas he huma agradavel pequena
Villa

?
quasi doze legoas ao none de Lisboa

,

e a estrada entre ellas he boa. Goza esta Vil-

la de bons ares e de alegres arredores
,
mas

a sua celebridade he devida principalmente as

fontes medicinaes quentes
?
qiie ha muito tem-

po sao grandemente estimadas
,
pela cura de

varias queixas chronicas. Encerrao-se estas fon-

tes em hum famoso edificio de pedra
,
junto

a hum nobre Hospital de fundagao Regia
,

aonde annualmente durante o verao sao rece-

bidos e tratados os doentes pobres
,
que de

Lisboa para la se enviao..

Alem de hum po§o que fornece as agoas

para se beberem
,
ha quatro banhos cada hum

apartado sobre si
,
em tres dos quaes a agoa

nasce
,
mas de todos os que tern maior nascen-

te he o banho dos homens, sendo quanto ao

resto iguaes em grandeza. Pareceo-me que

nao havia dijfFeren^a sensivel entre a agoa do

banho dos homens ,
e a do banho das mulhe-

res
7

mas a temperatura deste ultimo he. al-



A CHEMICAL ANALYSIS
OF THE WATERS AT CALDAS

B Y

WILLIAM WITHERING.

aldaS is a pleasant little Town about 12

leagues north of Lisbon
;

the road from Lisbon
,

is good
,

the place itself enjoys a fine air as well

as the advantages of a fine country round it
,

but

its principal celebrity is derived from its hot me-

dicinal springs
;
which have been long in high es-

timation
, for the cure of various chronic diseases.

The springs are inclosed in a handsome stone buil-

ding
,
connected with a noble Hospital on a Royal

foundation
;
for the reception

,
and accomodation

,

of the sick poor
;
who are annually sent therefrom

Lisbon during the summer season.

Besides the well at which the water is drank

there are four baths in as many separate apart-

ments
,

three of which are supplyed with springs
,

but the influx of water
,

is greatest in that

which is called the men’s bath • tho’ the baths

themselves are nearly of a size. It appeared to

me that there was no material difference
;

bet-

ween the water of the mens
,
and that of the wo-

men’s bath
y

but the temperature of the latter is

A ii
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gum tanto mais fraca
,
parte pelo ar da casa

ser menos restringido
,
parte tambem pela me*

nor quantidade de agoa que nelle nasce. O
banho dos homens tem

3
6 pes de compri-

mento
, 9 de largura

,
e 2 p£s e 8 pollega-

das de altura de agoa r de raodo que quando
esta cheio na ordinaria medida

,
contem 864

pes cubicos de agoa
,
que a nascente fornece

em pouco mais de hum quarto de hora.
O assento dos banhos

,
tao fuado quan-

to cu pude examinar, he hum barro forte es-

branqui^ado
,
coberto porem de huma consi-

deravel quantidade de areia fina e bem lava-

da
,
que he grande commodo para os que usao :

do banho
,

e nelle se assentab.

O sobejo da agoa destes banhos corre,

ao poente para fora da Villa e a pouco es-

pa^o he recolhida em huma valla
,
que a con-

duz a mover as rodas de hum moinho. Me-
dindo o espa^o que occupa a agoa nesta val-

la
,

e a velocidade do seu curso
,

ve-se
,

que.

as fontes langao nada menos que 60 pes cu-

bicos de agoa cada minuto
,
ou 3600 pes cur

bicos cada hora. A maior porgab desta agoa.

brota das nascentes que estao no banho dos-

homens, e esta he a razao que me movco a>

fazer uso da agoa deste banho para, as seguin-

t.es experiencias.
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something Joiner
,
partly

?
on account of the ah

of the room being lefs confined j
and partly

,

from the lefs rapid influx of the water. The

mens hath is about 36 feet long
, 9 wide.

,
and

about 2 feet 8 inhes deep in water
,
^ it

contains ?
when filled in the usual manner 864

cubic feet of water
,

and this quantity is sup-

plyed from the spring in a little more than a

quarter of an hour

The bottom of the baths as deep as i could

examine
,

is a strong whitish clay
,

but this clay

is covered* to a considerable thicknefs ?
with fine

washed sand which is a great convenience to the

bathers
,
who sit down in the. bath.

The waste water from these springs runs'

westward, from the Town and at the distance of

a few hundred yards below the baths it is rece-

ived into a trough
,

which conducts it to an

overshot mill wheel.. By measuring the space whi-

ch the water occupies in this trough and also by

measuring the velocity of its current it appears

that the springs discharge not lefs than 60 cu-

bic feet each minute or 3600 cubic feet in an

hour. From this statement it is evident that the

principal sources of the water open into the mens

bath and from this account it was thought pro-

per to use the water from that bath in the fol-

lowing Experiments .

.
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Temperatura.
Hum thermometro mui sensivel construi-

do por Mr. Ramsdeu
,
no methodo de Fare-

nheit
, mostrou que o calor da agoa do pogo

dotide ella se bebe era de 91
0

,
a do banho

dos homens 92
0

,
na parte porem do mesmo

banho aonde a agoa biota com mais forga su-
bio a 93

0
. Estas observagoens forad repeti-

das em diversos dias
,

e em differentes horas
do dia

j
sem se achar different perceptivel.

C H e 1 r o.

O cheiro sulfureo desta agoa he geral-

mente perceptivel ainda em alguma distancia

das suas fontes. Chega-se muito ao cheiro do
iigado de enxofre

,
e pode muitas vezes com-

parar-se ao de hum cano cujo de espingar-

da. A intensidade deste cheiro
,

e a distan-

cia ate onde chega
?

varia muitissimo em di-

versos tempos
y
o que mais depende das cau-

zas que influem na atmosfera ambiente
7
que

de mudanga alguma nas mesmas agoas. De-
pois de estarem 24 horas em hum vaso aber-

to
,

ainda conservavao muito deste cheiro
,

perderaouio porem inteiramente sendo fervi-

das.
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Temperature.

Avery nice thermometer made by Mr. Rams-

den
,

to Farenheits scale
,
shewed the heat in

the well from which the water is drank
,

to be

pi
0

• that of the mens bath 92
0

,
but in the

part of the same bath
,
where the water springs

up most rapidly it rose to 93° j
these observa-

tions were repeated on different days
?
and at dif-

ferent times of the day
7
without any perceptible

variations.

Odour.

The sulphureous smell of the water
,

is ge-

nerally perceptible at some distance from the

springs. It is nearly the smell of liver of sulphur ,

and is often compared to that of a foul gun bar-

rel
j

the intensity of this odour
?
and the distan-

ce at which it can be perceived
,
vary very much

at different times but this variation rather de-

pends on circumstances affecting the circumam-

bient atmophere
,

than upon any changes in the

water itself
,

after standing in an open vefsel for

2.4 hours
,

the water still retained much of this-

smell
,

but the odour was entirely dissipated by:

boiling .
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C6h.

A agoa tomada na maior nascente do ba-
nho dos homens era perfeitamente limpida

y
e continuou assim por yarias horas estando
cm huma casa, cuja temperatura era de 5

-6°
y

soltando somente alguns globulos de ar, pa-
ra os lados do vidro que a continha. A agoa
tomada no po§o de que se bebe

,
nao he tao

transparente.

G O S T 0.

Mui analogo ao cheiro
, mas seguido por

huma Jeye sensagao de aspereza no paiadar.

Deposi5oens.

Bolhas de ar estao continuamente vinda
do fundo do banho a superficie da agoa. As
experiencias que referiremos

,
mostrarao que es-

te fluido he principalmente ar hepatico. Este
ar he decomposto pelo contacto do ar deflo-

gisticado da atmosfera
,

e forma em parte o
enxofre

,
que sobrenada como huma pellicula

na superhcie da agoa
,

e precipita-se com a

agitaqao della. Neste estado
,

e quando ain-

da humido, he macio, e algum tanto unctuo-

so ao tocar
,
seccado porem

,
acha-se ser verda-

deiro enxofre, Quantidade deste enxolre se

acha
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Colour.

The water taken up at the strong spring
,
in

the mens hath
7
was perfectly transparent

,
and con-

tinued so for several hours after standing in a

room at the temperature of 5- 6 °
?

only detaching

some globules of air to the sides of the glafs.

The water taken from the well was not so

transparent

.

Taste.

Something analogous to the smelly hut follo-

wed by a slight sensatiou of roughnefs on the pa-
late.

Depositions.

'Bubbles of an elastic fluid are constantly
thrown up through the water

,
from the bottom of

the bath. It will appear hereafter that this aeri-
form fluid is chief ly hepatic air. This air is de-
composed by the contact of the dephlogisticated air
of the atmosphere in part forming sulphur

, which
swims like a pellicle on the surface of the water

7& subsides when the water is agitated. In this sta-
te

, whilst yet moist
,

it is soft and rather unctu-
ous to the touch

;
but when dried proves to be real

sulphur. Quantities of this sulphur are also de-

ft
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acha tambem depozitado na Conferva
,
que cres-

ce na correlate das agoas que sobejarao dos

banhos
,

e sobre paos mortos
,

e outras sub-

stancias que cahirao nesta agoa.

O ar hepatico forma tambem em parte

acido vitriolico
,
que corroe o ferro das por-

tas
,
fechaduras

,
janellas

,
e que unindo-se a

materia; calcarea das paredes forma sal seleni-

tico. Aonde a superficie do marmore das pa-

redes foi ja convertida em selenites
,
o vapor

condensa-se
,

e nao encontrando materia caica-

rea que saturar
,
conserva as suas proprieda-

des acidas.

O cheiro particular acima mencionado,

be tambem cauzado por parte deste ar hepa-

tico ainda nao decomposto pelo oxygeno da

atmosfera
,
e a mesma cauza he devido ma-

rear-se a prata das fivelas
,
e trastes,

Gravidade Specific a.

Huma libra medica de agoa das Caldas ,

achou-se pezar 17 graos mais do que o mes-

mo volume de agoa destillada ,
estando am-

bas na temperatura de 60° Como porem a

balanga de que me servi nesta occasiao
,
nao

era de extrema delicadeza
,
julgo que a so-

bredita proporgao deve considerar-se so como

huma approximagao*

\

f
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posite upon tlos Conferva
,
which grows in the course

of the streams of waste water
,
and also upon dead

sticks & other substances thrown into the stream.

The hepatic air also in part forms vitriolic

add
,

which corrodes the iron work of the doors

,

locks and window bars
,
and uniting to the calca-

reous matter of the walls forms selenitic salt. Woe-

re the surface of the marble of the walls has al-

ready been converted into selenite
,
the vapour con-

denses
j
& meeting with no calcareous matter to

saturate it
?

retains its acid properties.

The particular odour mentioned above
,

is

also caused by some of this hepatic air not yet

decomposed by the oxygene of the atmosphere ,

and the blackening of silver in buckles &c
,

is

owing to the same cause.

Specific Gravity .

A medical pound of the Caldas water
,
was

found to weigh 17 grains more than the same

bulk of distilled water
,

both being at the tem-

perature of 6o.° But the balance used on this

occasion was not so nice as it should have been
,

so that 1 consider the above proportion as only

an approximation to the truht.

'

,
\
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FLUIDOS el AST ICO S.

A. Huma certa quantidade de bolhas de ar
das que espontaneamente sahem do fundo dos
banhos foi recolhida em hum vaso de vidro

ye submittida as seguintes experiencias.
i. Huma porgao deste ar foi passada para

huma garrafa revolta
,
que se tinha previa-

mente enchido de agoa de cal. O licor per-
dco immediatamente a sua transparencia

?
e

depois de alguma agitato eonheceo-se com
evidencia, que a quantidade do ar tinha di-
minuido.

,
ainda ficou porem huma por^ao

y
que nao foi possivel fazer-se unir com’ a cah
dissolvida na agoa-

O E S E R V A 9 A O.

Esta~ experiencia mostra
,
que o ar fixo

constitue huma parte do fluido elastico que
agora examinamos.

a. Huma vela de cera acceza introduzida no
vaso de vidro

( A )
que continha este ar

,
apa-

g'ou-se immediatamente.
b. O mesmo effeito teve lugar depois do

ar ter estado toda a noite n’urn vaso de vidro

revolto na agoa
?

e depois do ar fixo ter sido

previainente separado por via da agita9ao na

agoa de cal.
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ELASTIC FLUIDS.

A. A quantity of air bubbles spontaneously ifi

suing from the bottom of the bath
,
were collected

in a glass Jar ?
and subjected to the following

experiments.

i. Aportion' of this air was passed into an in-

verted phial
j
previously filled wit hlime water. The

liquor immediately lost its transparency
,
and after

agitation it was evident the quantity of the air

was diminished
;
but a Considerable portion remai-

ned which could not be made to unite with the li-

me in the lime water.,

O B S'..

This experiment shews that fixed air
,

con-

stitutes one part of the Elastic fluid now under

Examination.

a. A lighted wax taper plunged into a jar
of the air

(
A j ,

was instantly extinguished.

b. The same effect was produced when the air

had stood all night in a glass Jar inverted in wa-
ter

, and also when the fixed air had been pre-
viously separated by agitation in lime water,.

\
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c. Deixou-se estar toda huma noite huma
porcao deste ar misturada com ar nitroso

,
em

huma garrafa de vidro revolta na agoa. Pela
manhaa achou-se a diminui^ao do volume do
ar indicada pela ascensao da agoa na garra-
fli

,
e ter-se tambem formado huma quantida-

de de enxofre.

O B S E R V A 5 A 6.

Destas experiencias a. b. c. se colhe
,

que o ar hepatico constitue outra parte do
fluido elastico

,
que espohtaneamente se levanta

em bolhas das fontes destes banhos. Resta
ver se estes ares existem em combma§ao
com a agoa

,
e no caso de assim ser

?
em que

quantidade
,

e em que propor^oes.

2. A agoa de cal sendo misturada com agoa
quente do banho

,
tornou-se consideravelmen-

te lactiginosa, e brevemente depoz hum co-

|>ioso sedimento branco.

Observa^ao.

Este sedimento podia ser cal dulcificada

,

ou feita insoluvel pela sua uniao com o ar fi-

xo, ou talvez Magnesia, ou terra argillacea.

a. Para determinar isto
,

a agoa de cal foi

ajuntada a alguma agoa do banho, a qual ti-

nha sido exposta a atmosfera por 18 horas.



(C *5 )

c. A quantity of this air
,
mixed with nitrous air

in a glafs Jar invertedJn water. Was suffered to

stand all night
,

in the morning a diminution in the

hulk of the air ,
was indicated by the water ha-

ving risen in the Jar ,
and a quantity oj sulphur

had been formed.
^ /

O B S.

From the experiments a. b. c. it appeal s that

hepatic air
,
constitutes another part of the elastic

fluid, spontaneously rising in bubblesfrom the springs

in the bath . It now remains to determine whether

these airs exist in combination with the water ,
and

if so ", in what quantity
,
and in what proportions.

i. Lime water being mixed with the water warm

from the bath a considerable milkinefs ensued
,
and

a copious white sediment was soon deposited.

O b S.

This sediment
,
may be the lime rendered mild

or insoluble by its union with fixed air
,
or it may

be Magnesia
,

or argillaceous earth.

a. To determine this
,
lime water was added to

some water from the bath
,

that had stood expo-

j ed to the atmosphere for 18 hours. The milkinefs
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lornouse menos lactiginosa

,
e o sedimento

ioi menos sensivel do que dantes.

^bserva§ao.

Tsto inostra
,
que o tornar-se lactiginosa

e o sedimento que largou na primeira destas
expei lencias

,
foi em parte causado pela uniao

a cal com o acido aereo
,
porque tendo-se

deixado escapar parte deste
,

foi a deposicao
menos copiosa

, e menos prompta.
b. Quando se misturou a agoa de cal com

agoa do banho que tinha sido fervida
,
so te-

ve lugar huma pequena precipitacao * e essa
mui vagarosa.

Observacao.

O acido aerio tendo sido totalmente dis-
sipado pela fervura da agoa

7
este ultimo se-

dimento nao podia ser outro do que Magne-
sia

7
ou Argilla

,
ou talvez algum sal metal-

lico.

3 * Algum azougue foi posto em huma gar-
lafa, que logo se encheo de agoa ainda quen-
te da fonte do banho

7
e mui apertadamente

fechada com huma rolha de corti^a. Passadas
algumas horas a superficie do azougue tinha
adquirido huma cor preta tirante para roxo.

a O azougue depois de estar 24 horas na

mesma
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and the sediment
7
were lefs obvious than before.

O b s.

This shews that the milkinefs
,
and the se-

diment
,

the preceding experiments
,
had been in

part caused by the union of lime with aerial acid
j

for some of that having been allowed to escape
7

the deposition was lefs sudden
,
and lefs copious.

b. When lime water
,
had been mixed with bath

water that hat been boiled
,

only a very small se-

diment -took place
7
and that very slowly subsiding.

O B S.

The aerial acid having been wholly dissipa-

ted by the boiling of the water
,

this sediment can

be no other than magnesia
?

or argil
y

or some

metallic Calx .

3 . Some . quicksilver was put into a phial
7

which was then filled with water warm from the

spring
,
and closely corked. After some hours

7
the

surface of the quicksilver had assumed a purplish

hlack colour.

a. Quicksilver after standing 24 hours with

y
G
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mesma agoa que tinha dantes sido fervida
,

nao teve mudanga alguma na sua apparencia,

O E S K R V A 5 A 6.

He evidente que a mudanga de cor na
superficie do azougue foi causada pelo ar he-
patico

j
que na agoa se achava

,
e que este ar

tan to como o fixo
,
tinhao sido totalmente ex-

pellidos mediante a fervura.

4. Quasi duas libras de agoa das Caldas
forao postas em hum vazo de vidro delga-
do

?
e juntamente duas ongas de agoa des-

tiliada. O vazo foi entao posto sobre To-

go de carvao
,
mas nao houve mudanga no-

tavel senao depois de huma breve fervura.

A agoa tornou-se entao algum tanto lafti-

ginoza
?

e quando foi tirada do fogo depo-
zitou hum sedimento.

O B S E R V A 5 A 6.

Este sedimento podia ser de huma natu-

reza terrestre . ou metallica
,
ou de ambas

,
e

estava unido com a agoa mediante os ares he-

patico
y
ou fixo

,
os quaes tinhao sido total-

mente dissipados pelo calor da fervura. Se por

ventura a agoa fosse inteiramente saturada de

sal selenitico
,
hum pequeno grao de fervura

teria causado alguma precipitagaS delle, e pa-
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water that hat been preoivusly boiled
,

stiffered no

change in its appearance.

O B S.

It is evident that the change of colour on the

surface of the quicksilver
,

was caused by he-

patic air in the water
,
and that this as well as

the fixed air had been entirely driven off by boi-

ling.

4. About 2 pounds of the Caldas water we-

re put into a thin glafs vefsel
,

along with 2 oun-

ces of distilled water. The vessel was put over a

charcoal fire ,
but no particular change took pla-

ce until the water had boiled for a shcrrt time. It

then became rather milky
,
and when removedfrom

the fire deposited a sediment.

0 B S.

This sediment must be either of an ear-

thy or a metallic nature
,

or both
,

ant it had

been united to the water by means of the fi-

xed or hepatic airs
,

which had now been dif-

sipated by the boiling heat. Should a water be

fully - saturated with selenitic salt
?

a small

degree of boiling will cause some of it to

Cii
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ra evitar estc engano he que se ajuntou a

agoa destillada.

5. Para determinar aquantidade, e porpor-
§oes dos ares fixo e hepatico

,
que se mostra-

rao existir nesta agoa
,
encheo-se della huma

grande garrafa de Floren.§a, no lugar mesmo
da nascente. A bocca da garrafa tapou-se lo-

go com huma rolha de corti§a previamente
adaptada para esse fim. Hum cabo de hum tu-

bo de vidro perforaya esta rolha, e o outro

cabo estava dobrado de modo a poder-se pron-

tamente introduzir debaixo de huma orarrafaO
cheia de azougue

,
revolta em huma bacia

tambem cheia de azougue.

O apparelho estando assim disposto
,
hu-

ma lampada de espirito ardente foi posta de-

baixo da garrafa de Florenga
,
e a agoa se fez

ferver ate que o ar mais se nao vio subir 11a

outra garrafa a travez do azougue. Observou-

se que o ar se nao separou inteiramente ate

que a agoa nao teve perfeitamente fervido.

A quantidade de fiuido elastico
,
que por

este modo se alcangou
,

foi igual a vigesi-

ma parte do volume da agoa.

a. Passando-se agoa de cal pelo azougue
,

ate vir em contacto com este ar
,

e agitan-

do-a brandamente
,
absotveo a vigesima quin-

ta parte do volume delle
,

e logo se turvou.

/
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subside
j

It 'was to prevent a deception fran such

a cause ,
that the distilled water was added .

5". In order to determine the quantity
,

cr

proportions of the fixed fir hepatic airs
?

which

have been shewn to exist in this water
,

a lar-

ge Florence flash was filled with the water at the

spring. The mouth of the flask was instantly stop-

ped with a cork previously adapted to it. One end

of a glafis tube perforated the cork
,
and the other

end was bent
,

so as to allow of its being rea-

dily introduced under a glafis jar filled with qui-

cksilver
j & inverted into a bason of quicksilver.

The apparatus being thus disposed
y

a spirit

lamp was brought under the flask ,
and the wa-

ter in it made to boil , so long as any air con-

tinued to rise up inte the Jar through the column

of quicksilver . It was observed that the
,
airs we-

re not at all separated
,

untill the water had ful-

ly boiled.

The quantity of Elastic fluids thus collected

was equal to one twentieth part the bulk of the

water.

a Lime water being pafsed up thurgh the qui-

cksilver in contact with the air
,

and gently agi-

tatid absorbed one twenty fifth part of it
,
and

instantly became turbid.
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Obserya^ao.

Collige-se desta experiencia
,

que 20.
arrateis destas agoas contem hum volume de
fluidos elasticos igual ao- volume de hum ar-

l'atel de agoa
;
e que somente huma vigesima

quinta parte deste volume he ar fixo
,

e as

outras vinte quatro partes ar hepatico.

Devo confessar que me ficao algumas du-
vidas sobre a exac^ao desta experiencia (5) y

pelo que diz respeito as quantidades dos ares -

porque eu suspeito que alguma parte delles

escapou pof causa da impertei§ao do appare-

lho. Teria eu repetido esta experiencia
,

e

verificado com escrupulo este ponto
,
mas des-

gra^adamente^ nao se pode alcangar a quan-

tidade preciza de azougue
,
senao quando es-

tava ja para deixar as Caldas. Espero que es-

ta duvida possa induzir algum Chimico Fi-

lozofo a rep.etir esta experiencia com mais

vagar
,

e com hum apparelho mais proprio

para alcan§ar hum exacto rezultado.

REAGENTES.

B. (1) A agoa das Caldas seja fria
,

seja

quente decompoe o sabao.

(2) Deitada cm leite fervendo nao o corta.
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O B S.

It appears then from these experiments ,
that

twenty pounds of this water
,

contain a InIk of

elastic fluids ,
equal to the hulk of one pound of

water • that only one twenty fifth part of this is

fixed air
,

and the other twenty four parts he-

patic air.

I must acknowledge that I have some doubts

about the accuracy of experiment ( 5 ) ?
so far as

it may affect the quantitys of the airs
j
for 1

suspect some parts of them must have escaped ?

owing to the imperfcctmis of the apparatus. 1 would

have repeated that experiment
?

so as to have as-

certain ed this pointy but that unfortumately the

necessary quantity of quicksilver could not be pro-

cured
,

till the time for my remaining at the Cal-

das was nearly expired
,
I hope these doubts may

induce some philosophic Chemist to repeat this ex-

periment more at leisure
,
and with an apparatus

better suited to insure an accurate Result.

REAGENTS.

B. (r) The Caldas water
,

whether warm or

cold
, decomposes soap.

(2 ) Poured into boiling milk
,
does net cur-

dle it.
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3. Litmus.

Se se langar Litmus na agoa ontao extra-

hida da nacente
,
produz liuma fraquissima tin-

tura vermelha
,
mas de tal modo fraca

,
que

sem a comparar com a mistura de Litmus com
agoa destillada

,
mui difficilmente se percebera.

Esta tinta continua quando a agoa esfria
,

e ainda quando tenha estado. algumas horas

em vazo aberto
,

- antes de se lhe misturar Lit-

mus, mas de nenhum modo se a agoa foi fer-

vida.

;
Observa^ao.

Esta mudanga no Litmus indica a pre-

zenga do at hepatico
,

e juntamente mostra

que nenhum aos acidos mineraes existe nes-

ta agoa
,
sem set combinado com alguma ou-

tra substancia
,
porque nesse cazo a cor ver-

melha seria viva : O ar fixo que ja se mos-

trou existir na agoa das Galdas em pouca quan-

tidade
,
prontissimamente muda a cor azul do

Litmus para huma especie de yermelho. O
ar hepatico porem ainda que obra hum me-

nor grao de mudanga
,

v parece apoderar-se do

Litmus
,

e protegelio contra a acgao do ar fixo.

Se o Alume vitriolico ou muriatico fos-

sem prezentes
,
o Litmus o mostraria

,
toman-

do huma cor roxa.

4 -
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3 . Litmus.

If Litmus be added to the water just taken up

from the spring
,

it produces the slightest imagi-

nable Red Tinge
,

but so slight that without a

standard ofLitmus mixed with distilled water
,
to

compare with
,

it would hardly be perceived.

This tinge continues when the water becomes

cold
,
and it likewise takes place though the water

should stand some hours in' an open vessel
,

befo-

re the Litmus be added to it
;

but not a,t all if

the water has been Roiled.

O B s.

This change in the Litmus indicates the pre-

sence of hepatic air
,
and at the same time demon-

strates that none of the mineral acids exist in the

water in an uncombined state
? for in that case

the colour would be afull red. Fixed air
,
already

shewn to exist in the Caldas water
,
very readily

,

and in very small quantity changes the blue of
Litmus to a Red

,
but the hepatic air

,
though it

ejfects a lefs degree of change
,
seems to seize

upon it
,
and protest it against the action of the

fixed air.

Had Vitriolic or Muriated Alum been pre-

sent
,
the Litmus would have shewn it

,
by afsuming

a purplish hue

D
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4. P a’ o Brazil.

Huiria infuzao delle em agoa, e tambcm
o'papcl molhado 11a infuzao, forao pela agoa
das Caldas lentamente mudados para huma lo-

re cor azulada.

O b s e r v a 9 a 6.

Este effeito he geralmente produzido pe-
la prezen§a da Magnesia aerada

,
ou dos alka-

lis
,
estes porem nao podem existir nesta agoa

que abunda de Selenite.

a. Papel tinto com o pao Brazil
,

e mergu-
lhado na agoa das Caldas

,
que tinha sido fer-

yida
,
tomou a mesma cor azulada

,
que lhe

tinha communicado a agoa tal
,
qual he ao sa-

hir da fonte.

O B S E R V A f A 6.

Isto prora que toda a Magnesia aerada

se nao tinha separado pelo calor da fervura

,

nem ella se separara inteiramente senao no ul-

timo periodo da eraporacao. Tambem mostra
que a mudanga produzida na cor deste reagen-

te
,
nao he devida aos ares , seja fixo

,
seja

hepatico.
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4 - Brazil Wood.

An infusion of it in water
,
& also paper dip-

ped in the infusion
,

were slowly changed by the

Caldas water
?

so as to afsume a very slight bluish

cast.

O b s.

This effect is generally produced by the pre-

sence of magnesia aerata
,
or by alkalies

;
but the

latter cannot exist in this water which abounds

with Selenite.

4 . Paper tinged with Brazil wood
,
and dipped

into Caldas water which had been boiled
,
afsumed

the same slight bluish cast that it had done with

the water just taken from the spring.

O b S.

This proves that the whole of the aerated

Magnesia
,
had not been separated by the boiling

heat
,

nor will it entirely separate untill the last

stage of the evaporation. It shews also that the

change produced in the colour of this re-agent
?

was not owing to the fixed ;
or to the hepatic air.

Dii
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5r* G A L H A S.

A tintura de Galhas nao produzio ao prin-
cipio mudan§a alguma

,
mas depois de algu*

mas horas prevaleceo huma fraca cor de opa-
lo.

6 . Alkali de Prussia.

Depois de varias horas a agoa tomo.u hu*-

ma cor parecida com o opalo^

O B S E R v A 5 A O.,

Esta experiencia, e a precedente indicao
a prezen^a de huma pequena por§ao de ferro

combinada com o ar hepatico
?
que tern a fa-

culdade de impedir a costumada ac§ao destes
reagentes. Tambem mostrao a auzencia de ou-
tras substancias metallicas

,
e que nesta agoa

se nao acha Baryte alguma
,
ou seja aerada

,

ou em qualquer outro estado de combinacao.

7. Acido d e A s s u c a r.

Alguns cristaesinhos delle langados em
hum copo de agoa das Caldas

,
forao logo

circundados por huma precipita^ao branca
,
o

que indica a prezenga da terra calcarea ou ficr-

sc ou combinada.
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5 . Galls -

Tincture of Galls at first produced no chan-

ge
,

but after standing some hours a very slight

opal colour prevailed

.

6 . Prussian Alkali.

After standing several hours the water had

rather an opal cast.

0 B s.

This &1 the preceding experiment indicate the

presence of a small quantity of Iron combined with

hepatic air
,

which has the power to prevent the

usual action of the re-agents employed. It also de-

monstrates the absence of other metalic substan-

ces
j
and that no Barytes is present either in an

aerated or otherwise combined state.

7 . Acid of Sugar.

Some spiculce of it put into a glafs of the

Caldas water
y
were presently surrounded by a whi-

te precipitation
,

thus indicating the presence of
calcareous earth

y
either per sc

?
on in combina-

tion..
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t

8. Ac, IDO Yitriolico.
V

Este acido nao cauzou mais mudan^a do
que a separa^ao de humas poucas de bolhas
de ar.

Observa^ao.

Xsto mostra ainda mais a auzencia de ter-
ra Barytica

,
porque a mais pequena por^ao

dessa terra unindo-se com o acido vitriolico

forma um composto msoluvel em a agoa.

p. Alkali Vegetal Caustico.

a. Com a agoa quente recem-tirada da
tonte deo hum precipitado escuro §ujo.

b. Com a agoa ja fria
,
menos escuro.

c. Com a agoa previamente fervida, hum
precipitado quasi branco

,
e em menor quan-

tia.

io. Alkali Vegetal Aerado.

a. Com a agoa ainda quente, hum preci-

pitado escuro §ujo.

b. Com a agoa esfriada
,
quasi o mesmo.

c. Com a agoa fervida, hum precipitado
quasi branco.

Os effeitos do Alkali Fofsil
,

e do Volatil

fora6 quasi os mesmos dos dois precedences.
/
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8 . Vitriolic Acid.

This acid
,
caused no other change than the

separation of a few air bubbles.

0 B S.

Thus farther demonstrating the absence of

the Barytic earth
,
for the smallest portion of that

earth
,

uniting to the vitriolic acid
,
forms a com-

pound which is absolutely insoluble in water.

y. Vegetable Alkaly Caustic.

a. With the water hotfrom the spring
y
a dirty

brown precipitate.

b. With water that had stood to grow cold
y

lefs brown.

c. With the water that had been previously boi-

led
y
nearly a whiteprecipitate

,
and lejs in quantity.

io . Vegetable Alkaly Aerated.

a. With the hot water
,
dirty brown precipitate.

b. With the water when cold
,
nearly the same.

c. With the boiled water
;
nearly a white pre-

cipitate.

The effects of the Fofsil and Volatile alkalies

were nearly the same as those enumerated above.-
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Observacao.

Esta serie de experiences com os alka-
lis em diversos estados demonstra a prezen-

£a de huma ou mais terras absorventes
,

a cor
das quaes

, naturalmente branca
,
he maculada

pela prezenga do ar hepatico
,

e quando es-
te ai he dissipado pela fervura

,
as terras preci-

pitadas sao quasi brancas
,

e o seriao de to-
do, a nad ser oferro, cuja prezen^a se mos-
trou antes por meio das galhas

, e do alkali

de Prussia.

II. VlNAGRE DeSTILLADO.’

Os diversos precipitados que menciona-
mos alcan^ados mediante os alkalis

,
forao lan-

^ados em vinagre destillado frio
,
que dissol-

veo quasi tudo.

Observacao.

Se os precipitados consistissem somente
em Magnesia

,
e terra calcarea

,
o vinagre os

teria drssolvido inteiramente
,
mas a por§ao

que nao se dissolveo mostra a prezen^a da ter-

ra argillacea
,
ainda que em mui diminuta por-

9ad.

12 .
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O B S.

This series of experiments with the alkalies

in different states ,
demonstrates the presence of

one or more of the absorbent earths
,

the natu-

rally white colour of which was injured by the

presence of hepatic air
,
and when that air had

been difsipated by boiling , the precipitated earths

became nearly white
,
but not perfectly so upon ac-

count of the iron
,
whose presence has been shewn

before by the Galls
?
and the Prufsian alkali.

ii . Distilled Vinegar.

The different precipitates mentioned to have

been thrown down by the alkalies
,

were put into

cold distilled vinegar
,

which dijsolved nearly the

whole of them.

O BS.

Had these precipitates consisted only of Ma-
gnecia and calcareous earth

,
the vinegar would ha-

ve difsolved them entirely
;
but the portion left un-

difsolved shews the presence of argillaceous earth
?

though in very minute quantity .

E
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i2. Barytes Muriatic a.

Huma solu^ao della lancada 11a agoa ain-
da quente

,
na esfriada

,
e na fervida deo hum

precipirado branco
, mas que depois de algum

tempo se tornou pardo escuro

.

Observa^ao.
O

Estas circunstancias mostrao a prezenga
do acido vitriolico em estado de combina^ao.,
porque este acido larga toda outra baze

y
pa-

ra se unir com a terra Barytica
y
formando as-

sim com ella hum composto insoluvel. A nao-

existencia deste acido per se tinha-se ja dan-

tes provado.
V •

13. Nitro de Prat a.

Hum- precipitado cor de perola
?
tornou-

se de cor de chumbo escura e. arroxada . A
agoa depois de fervida deo hum semelhante

precipitado
,
mas nao fez na cor tamanha mu-

dan9a para escuro.

O B S K R V A § A 6,

Diyersas causas existem nesta agoa
,
pa-

ra separar a prata do acido nitrozo
y
mas o
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i 2 . Muriate d Barytes.

A solution of this added to the hot
,
the cold

,

and the boiled water
,
yielded a white precaution ,

hut after standing some time the former turned

to a greyish brown colour.

O ES.

These circumstances shew the presence of the

'vitriolic acid in a state of combination
, for that

acid quits every other basis to unite with the bu-

rytic earth
,
forming therewith an insoluble com-

pound. The non existence of an uncombined acid

had been proved before.

13 . Nitre of Silver.

Apearl coluor precipitate
;
changing to a pur-

plish dark lead coluor
,
the water after being boiled

gave a similar precipitation
;

but it did not chan-

ge to so dark a colour.

O b S.

Several causes exist in the water to sepa-

rate the silver from the nitrous acid
,

but the

E ii
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principal agente he o sal commum. A cor es-

cura que a cal tomou he devida ao ar hepa-
tico.

14. Assucar de Saturn o.

Na agoa ainda quente deo hum copiozo
precipitado cor de chocolate carregado. Na
agoa fervida menos copiozo

?
e levemente par-

do.

O B S E R V A § A 6.

O precipitado calciforme he aqui mui co-
piozo

,
porque o chumbo he precipitado pe-

ios acidos de vitriolo
,

e de sal commum
,

e

tambem pelas terras.

i^. Vitriolo de Ferro.

Na agoa ainda quente deo hum copiozo

precipitado verde escuro
,
na agoa fervida foi

menos copiozo
,

e de huma cor escura aver-

melhada.

Observa^ao.

A quantidade do precipitado foi menor
na agoa fervida

?
por causa da separa^ao da

terra calcarea aerada, e da Magnesia aerada. A
mesma observa^ao convem as esperiencias pre-

cedentes.
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principal agent is common salt the dark colour

which the calx afsumes is owing to the hepatic air.

14 . S ac c haru m Saturn 1.

In the hot water a copious
,
dark chocolate

coloured precipitate. In the boiled
,

left copious
,

and very light grey.

O B S.

The calciform precipitate is here in large

quantity 7
because the lead is thrown down by the

acids of vitriol ard common salt ,
as wellas by

the earths.

if . Vitriol of Iron.

In the hot water a copious dark greenish

brown precipitate. In the boiled water-
,

lejs co-

pious & of a reddish brown.

O b s.

The quantity of the precipitate is smaller

from the boiled water
,

in consequence rf/le sepa-

ration of the aerated calcareous earthy and ofI art

of the aerated magnesia . I he seme observation

applies to the preceding experiment „
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1 6 . SuBUMADO CoRROSIVO.

Na agoa ainda quente teve lugar huma
leve e ienta precipitado. Na agoa fei-vida ain-

da foi inais Ienta. A cor em ambas foi de
opalo.

O B S E R V A 5 A 6.

O sal commum nesta occasiao nao tendo
effeito algum no reagente

,
a quantidade de

cal metallica que se precipitou he comparati-
vamente mais pequena. Que a cor das caes
metallicas

,
nas Experiences 13. 14. 15. fQ i

cauzada pelo ar hepatico
,
he ainda ulterior-

mente provado
?
pela maior alvura do precipi-

tado nesta experiencia
,
porque aquelle ar tem

escasso poder para tornar escura a cor do
Mercurio, quando elle esta separado do acido

marino
,
como he nesta prepara^ao.

17. Mur 1 A Calcaria.

Deo lentamente huma pequena quantida-

de de precipitado branco.

Observacao.

Este precipitado dissolve-se sdmente em
grande copia de agoa

,
o que mostra que o
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i(. Corrosive Sublimate.

In the hot water a slight precipitation slowly

taking place
;
in the boiled water still more slowly

;

the colour in both
,

that of an opal.

O B S.

The common salt in this instance
,
having no

effect on the re-agent
,

the quantity of the metal-

lic calx precipitated is comparatively much smal-

ler. That the colour of the metallic calxes in ex-

periments 13 . 14 . <& 1

5

'. was caused by hepatic

air
,

is still further proved by the greater whi-

tenejs of the precipitate in this experiment
, for

that air has but little effect in darkening the calx

of mercury when in the state that it is in after se-

paration from the marine acid in this preparation.

1 7. Muria Calcaria.

A white precipitate slowly subsiding
,

and
small in quantity.

0 B S.

This precipitate does not difsolve but in a
large quantity of water

,
which shews that the
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reagente foi decomposto por hum sal vitrioli-

co
,

e que se formou selenite. Ora pelas ex-

periencias precedentes
,
juntas a considera^ao

das leis fixas das Affinidades Chimicas
,
he evi-

dente
7
que o unico sal vitriolico

?
capaz de

produzir esta mudan§a
,
e que segundo toda a

probabilidade possa existir nesta agoa
,
he o

sal de Glauber.

18. Arsenico Branco.

Pequenos fragmentos
,
ou huma solu^ao

desta substancia
,
langada na agoa ainda quen-

te
7
deo hum escassissimo precipitado amarel-

lo.

O B S E R V A ^ A 6.

O enxofre do ar hepatico unindo-se a cal

de arsenico
3

conyerteo-se em ouropimento.

ip . Ferro.

Escorias ou limadura de ferro digeridas

por 24. horas em huma garrafa enchida de

agoa no banho
?

e muito bem tapada
,
derao

a agoa hum gosto chalybeado mui sensivel

:

c accrescentando-se-lhe tintura de galhas, to-

mou a agoa huma cor roxa.

a. Escorias de ferro digeridas do mesmo

modo em agoa que tinha estado 36. horas em
hum
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re-agent has been decomposed by a 'vitriolic salt

,

and that selenite has been formed. Now from the

preceding experiments
,
joined to a consideration

of the established laws of chemical attractions ,
it

is evident that the only vitriolic salt capable of

producing this change and at all likely to exist in

this water is the glaabers salt.

18 . White Arsenic.
.

'

1

*

'

; ^
.

‘

, } fj ’jt i] ’

Small fragments
,

or a solution of this sub-

stance
,
put into the water warm from the bath

,

occasioned a yellow
?

but very small precipitation

.

0 b s.

. : : •

• > f .

The sulphur of the hepatic air uniting to the

calx of the arsenic
,

converts it into orpiment.

19 . I R 0 N.

Scoriae ,
or filings of iron

,
digested for 24

hours in a bottle filled at the bath
,
and closely

stopped j
gave to the water a very evident chaly-

beate taste
,
and it ofsamed a purple tinge on the

addition of tincture of galls.

a. Scoriae of iron digested in the same man-

lier in water that had stood 36 hours in an open

F
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hum vazo aberto
,

e tambem em agoa fervi-

da
,
nao mostrarao taes indicates de impre-

gnagad chalybcada.

O B S E R V A 5 A O.

O ferro pode ser dissolvido pelo ar £xo

,

ou pelo hepatico
, mas no cazo actual parece

?
que o primeiro he que servio de menstmo
porque quando este se deixou dissipar

7
ne-

nhum ferro se pode descobrir com os usuaes
reagentes. Na agoa que tinha sido exposta aa
ar aberto por

3
boras

,
a maior parte do ar

hepatico ainda nella se conservava, mas po-
rem qualquer que fosse a porgao de ferro que
podesse ter dissolvido

,
nao foi este sensivel

a ac^ao do alkali Prussiano
,
o que claramen-

te mostra
,
que na primeira experiencia fora,

dissolvido pelo acido aereo.

E V A P O R A C A O,

Antes de come^ar esta serie de experien-

eras
?
larga copia de agoa tinha sido evapora-

da
,

e os conteudos sommetidos a hum a varie-

dade de provas tanto para determinar com ex-

accao a sua natureza
?
como para abrir o cami*

nho para a execu^ao do seguinte piano. Hu-
ma narra^ao miuda destas experiencias prelr-
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vefsel ,
and also in water that had been boiled ,

shewed no such indications of a chalybeate tmpre-

^nation.

Obs.

Iron may be difsolved either by fixed or by

hepatic air
,

but in the present instance the for-

mer seems to have been the menstruum ,
because

•when it had been allowed to escape ,
none of the

iron could be detected by the usual re-agents. In

the water that had stood exposed to the open air

for 3
6 hours

,
the greater part of the hepatic air

remained
,

but whatever portion of the iron it

might have difsolved ,
it was not sensible to the

action of the prufsian alkali which cleat ly shews

that in the first experiment it had been difsolved

by the aerial acid.

EVAPORATION.
Previous to the commencement of this set of

experiments ,
a large quantity of the water had

been evaporated ,
and the contents subjected to a

variety of trials
,

the more accurately to deter-

mine their nature ,
and to open a road for the ex-

ecution of the following plan. A particular narra-

tive of these preliminary experiments would be te-

f



( 44 )

minares
,

seria tedioza e he inutil
;
porem he

precizo notar
,
que o papel molhado nas ma-

terias salinas em o seu mais concentrado es-

tado de solu^ao
,
posto no Togo nao deo o me-

nor sinal da prezen^a de sal algum nitrozo.
C. Oito libras medicas

,
de 1 6 on§as ca-

da huma pezo de Troy
,
de agoa das Cab-

das tomadas immediatamente da fonte, fora5
eyaporadas a hum calor menor que o da fer-

vura, em hum yazo de arame bem estanhado,
ute ficarem so duas libras. Durante a primei-

ra parte do processo
,
algumas substancias pul-

verulentas se precipitarao
,

e algum tempo de-
pois o sal selenitico come§ou a crystallizar-se

e precipitar-se.

Os conteudos tanto liquidos
,
como soli-

dos forao entao com todo o cuidado passa-

dos para huma bacia pouco funda de proco-

lana mui compacta
,

e nao vidrada
,
e ao ca-

lor moderado de huma lampada foi a evapo-

ra^ao continuada ate a exsiccacao
,

havendo

cuidado em diminuir o calor quando o liquor

chegou a ser quasi exhaurido.

A materia solida sendo com summo cui-

dado recolhida
7

foi uniformemente acabada de

seccar ao calor da agoa feryendo
?

e achou-se

entao pezar 340. graos.

Deve-se adyertir
,
que toda a vez que de ho-

ra em diante mencionarmos substancias seccas
?

ha de eny^jider-se que forao seccadas pelo mes-
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diotts and useless ?
but it is necefsary to remark

that paper dipped in the saline matters when in

their most concentrated states of solution
?
and

set on fire 7
did not shew the least "vestige of the

presence of any nitrous salt.

C. Eight medical pounds , 1 6 ounces each

Troy weight
,
of the Caldas water taken immedia-

tely from the spring
,
were evaporated by a heat

short of boiling in a well tinned brafs vefsel ,
un-

till only about % pounds remained. During the fi-

rst part of the procefs some powdery substances

subsided
,
and some time afterwards selenitic salt

began to chrystallize and fall down -

The contens
,
both liquid and solid were now

carefully removed into a shallow bason made of a

very compact unglazed porcelain end by the gen-

tle heat of a lamp the evaporation was continued

to drynefs ,
taking care to diminish the heat when

the liquor was nearly wasted.

The solid matter being very carefully colle-

cted
,
was uniformly drie in the heat of boiling

water
,
and was then found to weigh 340 grains.

It is to be understood that all the substan-

ces hereafter mentioned to be dry
,

were dried itu
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mo modo
,

e ao mesino grao de calor
?
por-

que d’outro modo fora impossivel reduzir sub-

stancias salinas a hum padrao exacto pelo que
respeita ao pezo

?
por causa das diversas quan-

tidades de agoa
?
conteuda nos seus crystaes

,

ou adherente a elles.

Deve mais advertir-se
,
que nas diversas

separates que ao adiante descreveremos
,
nun-

ca fizemos uzo de papel para filtrar
,
tendo-

se achado pela experiencia que quando delle

se uza
,
sempre ha perda de algumas partes

da substancia. Deve-se dar tempo as materias

pulverulentas para assentar
,

e o liquor que
sobrenada extrahir-se

,
e em alguns cazos po-

de empregar-se hum syfao de vidro. O as-

sentar dos pds he grandemente promovido
?

pondo-se os vazos sobre o eixo de huma ro-

da horizontal
,

e por hum lento girar da ro-

da, comunicando-lhe hum movimento circular

e centrifugo.

i. Huma libra de agoa distillada
?

foi lan-

^ada nos 340. graos de materias salinas e

terrestres
,
e fervida por poucos minutos. Dei-

xou-se entao assentar
?

e depois foi decan-

tada a agoa. Accrescentou-se-lhe outra tanta

,

e este processo foi repetido quatro vezes. Pou-

cas on§as mais de agoa distillada fervida com

o reziduo nao pareceo dissolverem parte alguma

delle. Foi entao por conseguinte seccado
,

e

pezou 20. graos.
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tl)e same way &1 with the same degree of heat
,

for otherwise it is not pofsible to reduce saline

substances to any exact standard of weight
,

on

account of the different quantities of water con-

tained in
7

or attached to their chrystals'.

Let it be also noticed
,

that in the different

separations hereafter to be described
,

the use of

filtering paper should never be allowed
?

it having

been found by experience that wherever filters are

used
,

there will be a lofs of some parts of the

substances. The powdery matters should be allowed

time to subside
,
and the supernatant liquor bepou-

red off ,
and in some cases a glafs syphon may

be used. The subsiding of the powders is greatly

promoted by placing the vefsels over the axis of

a horizontal wheel
,

and by slowly turning the

wheel
,

imparting to them a centrifugal and cir-

cular motion.

i . One pound of distilled water was put to the

3 o grains of saline and earthy matters and boi-

led for a few minutes, after standing to settle
,

this water was decanted • as much more was adr

ded
7
and the procefs repeated four times. A few

ounces more distilled water boiled upon the resi-

duum
,

did not appear to have difsolved any part

of it
,

it was therefore dried and was found to

weigh 20 grains.
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O B S E R V A 5 A 6.

Como durante a evapora9ao se observou
formarem-se huma quantidade de saes seleni-

ticos
,

e como he preciza quazi huma onca
de agoa para dissolver hum grao deste sal

,

foi necessario empregar toda a mencionada
quantidade de agoa para certificar-se da solu-

906 de toda a materia salina.

2. Os 20. graos que recuzarao dissolver-se

em agoa fervendo
,
forao digeridos a frio por

4. horas em vinagre distillado
,
o qual dissolveo

graos 1$ \ deixando hum reziduo de graos 4

O B S E R V A 9 A 6.

O vinagre sem ser assistido pelo calor

dissolve promptamente a Magnesia
,

e a terra

calcarea • mas o ferro calciforme
,

a argilla
,
e

o silex
7

se forem prezentes nao sao atacados

por aquelle acido.

a. Acido vitriolico concentrado foi lenta-

mente deitado gota a gota 11a solu9ao acetoza,

em quanto houve precipita9ao . O precipitado

foi sal selenitico formado pelo acido vitrioli-

co combinado com a terra calcarea que o vi-

nagre tinha dissolvido. Pezou 20 \
graos.

Ora 20; graos de selenite contem graos 6 ^

de terra pura calcarea
,

e como 6 ~ da terra

pura
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O B S.

As a quantity of selenitic chrystals had been

observed to form during the evaporation of the

water
,
and as it requires near i ounce of wa-

ter to difsolve one grain of this salt
,

it was ne-

cejsary to employ the quantity of distilled water

above mentioned
,

in order to insure the solution

of the saline matter.
^

2. The 20 grains which had refused to dif-

solve in boiling water were digested in the cold
,

for 4 hours in distilled vinegar
,
which dijsolved

in ij ; grains
,

leaving a residuum of 4 - grains.

0 B S.

The vinegar unafsisted by heat ,
difsolves

readily the magnesia and the calcareous earth
?

but the calciform iron
,

the argil
,
and the si-

lex
j if present y

are left untouched by that acid .

a. Concentrated vitriolic acid was slowly drop-

ped into the acetous solution
,

so long as any pre-

cipitation took place. This precipitate was seleni-

tic salt
,
formed by the vitriolic acid combining

with the calcareous earth which the vinegar had

difsolved. It weighed 20 \ grains. Now as 20 7

grains of selenite contains 6 ~ grains of pure cal-

careous earth
,
and as (\ grains of the pure earth

G
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pura pezao quando sao unidos com o acido
aereo 12 graos

,
he evidente

,
que doze graos

desta terra no seu estado aerado tirihao estado
suspenses ern 8. libras de agoa das Caldas.

b. Huma solu^ao de alkali lixo vegetal
doce

,
foi gradualmente langada a gotas na so-

lu§ao acetoza
?

ate ao ponto de satura^ao. O
liquor foi entao fervido por huns poucos de
minutos

,
e deixou-se assentar o precipitado.

O exame mostrou que era Magnesia
,

e pe-
zou

3 £ graos.

Observa§ao.

Era necessario neste cazo ferver o liquor

para descarregar a quantidade superflua de aci-

do aereo
,

de outro modo na6 fora possivel

separar toda a Magnesia.

3. Os 4 - graos que o vinagre nao dissol-

veo
?
forao fervidos por hum pouco de tempo

em acido marinho diluido
?
que deixou in-

dissolvidos so d de hum gfao.

a. A esta solugao em acido marinho
,
ajun-

tou-se alkali de Prussia
,
que precipitou hu-

ma quantidade de ferro
,
em forma de azul de

Prussia.

b. Entao o total do ferro foi assim sepa-

rado
,

e o liquor que sobrenadava extrahido

do azul de Prussia
,

e ajuntou-se-lhe alka-

li fixo vegetal doce
?

a fim de saturar o aci-
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weigh when united to the aerial acid
? 1 2 grains

,

it is evident that 1 2 grains of this earth in an

aerated state ,
had been suspended in the eight

pounds of Caldas water

.

b. A solution of mild fixed vegetable alkaly

was gradually dropped into the acetous solution ,

to the point of saturation. The liquor was then

boiled for a few minutes
,
and the precipitate suf-

fered to subside. On examination it proved to be

Magnesia ,
and weighed 3 7 grains.

O B S.

It was necefsary in this case io boil the li-

quor
,

in order to discharge the superfluous quan-

tity of aerial acid
,
otherwise the whole of the Ma-

gnesia would not have been separated.

3. The 4 7 grains left undifsolved by the vi-

negar
, (

C. 2. )
were boiled for a short time in

diluted marine acid
,

which left undifsolved only

- of a grain.

a. To this solution in marine acid
,

the Pruf-

sian alkaly was added
?
which precipitated a quan-

tity of iron in the form of Prufsian blue.

b. When the whole of the iron was thus se-

parated and the supernatant liquor poured from

the Prufsian blue
,

mild fixed vegetable alka-

ly was added to saturate the marine acid ,
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do marinho, e assentou no fundo hum preci-

pitado terreo
,
o qual recolhido e seccado pe-

zou graos i -
j
de modo que o fcrro precipi-

tado pelo alkali de Prussia tinha sido igual a
graos 2 Este ultimo precipitado terreo achou-
se ser argilla.

c. Os ~ de grao que o acido marinho nao
dissolvera achou-se

,
pclo exame

,
terem as

hem conhecidas propriedades da terra silicea.

4. As quatro libras de agoa distillada em-
pregadas na experiencia (C. 1) tendo dissolvido

320 graos de materia salina, a agoa foi eva-

porada a hum calor brando
,

ate alcan^ar os

saes em hum estado secco. A massa sali-

na secca foi reduzida em po
,

e fervida por

breve espa^o de tempo em 4 on^as de alco-

hol, o qual dissolve© 64- graos, visto que a

restante materia salina depois de seccada pe-

zou somente 256. graos.

a. O sal que o alcohol dissolveo achou-

se ser Magnesia saturada com acido marinho.

O B S E R v A 9 A 6.

Isto foi verificado precipitando por huma
parte a Magnesia com a addi^ao da agoa de

cal
,

e separando por outra parte o acido mari-

nho lan^ando-lhe acido vitriolico concentrado.

5*. Accrescentando duas on§as de agoa dis-

tillada aos 256. graos de materia salina que o
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and an earthy precipitate subsided
,

which when

collected and dried weighed i \
grain

,
so that

the iron precipitated by the Prujsian alkaly had

been equal to 4 ~ grains. This last mentioned

earthy precipitate proved to be argil.

c. The - of a grain left undifsolved by the

marine acid ( C. 3 ) ,
appeared upon examination

to have the well known properties of siliceous earth.

4. The four pounds of distilled water employed

in experiment (C. 1.) having difsolved 320 grains

of saline matter
,

the water was evaporated by

a gentle heat untill the salts were obtained in a

dry state. The dry saline mafs was rechiced to

powder
,
and boiled for a short time in four oun-

ces of alcohol
,

which difsolved 6 4 grains
, for

the remaining saline matter after being dried was

found to weigh only 256 grams.

a. The salt which the alcohol had difsolved

was found to consist of Magnesia saturated with

marine acid.

O B S.

This was ascertained by precipitating the

Magnesia from one part of it
,

by the addition

of lime water
;
and by separating the marine acicl

from the other part
,

by the affusion of concentra-

ted vitriolic acid.

5 • Two ounces of distilled water being ad-
ded to the 2 56 grains of saline mater left
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alcohol nao dissolvera
,

ficarad so 42. graos,

de modo que estas duas on^as dissolverao 214.

graos.

Observa^ao.

O reziduo insoluvel de 42. graos achou-

se constar inteiramente de sal selenitico
,
mas

como as 2. oii9as de agoa, que agora se em-

pregara6 ,
haviao dissolver 2. graos daquelle

sal, devemos conciuir que as 8. libras de agoa

das Caldas continhao 44. graos de selenite.

6. Sendo a solucao de 2. ongas de agoa

distillada (
C. y.) mui lentamente evaporada,

formarao-se crystaes cubicos de sal commum.

Estes forao de tempo em tempo tirados fora do

liquor com a ponta de huma colherinha de pra-

ta e por fim o liquor restante reduzido ja a

huma pequena quantidade foi por huma noite

deixado em hum lugar fresco. Pela manhaa

achou-se conter crystaes de sal de Glauber ate

ao pezo de 12. graos.

a. Achando-se impraticavel obter huma

perfeita separa^ao do sal de Glauber
,

e do sal

commum por meio da crystalliza§ao ,
adoptou-

se o seguinte methodo. Todo o sal (C. y.) tor-

nou-se a dissolver em agoa distillada
,
menos

os 12. graos de sal de Glauber j a separados

,

e ajuntou-se-lhe gradualmente Terra ponde-

rosa salita
,

ate ao ponto de nao haver mats

precipitagao.
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tindifsolved by the alcohol
, 42 grains only remai-

ned
,

so that these two. ounces of water had dif-

solved 214 grains.

O b S.

The insoluble residuum of 42 grains was

found to consist entirely of selenitic salt
,

but as

the quantity of water now used would dijsolve 2

grains of that salt
,
we must reckon that the 8

pounds of Caldas water subjected to these experi-

ments actually contained 44 grains of .selenite.

6 . The solution in the two ounces of distilled

water
, ( C. 5.) being very slowly evaporated

,

cubic chrystals of common salt were formed. The-

se were from time to time taken out of the li-

quor with the point of a small silver spoon
,
and

at length the remaining liquor
, now reduced to a

small quantity
,
was suffered to stand for a night

in a cool place. In the morning it was found to

contain chrystals of Glaubers salt
?

to the amount
of 12 grains in weight.

a. It being found impracticable to obtain a
perfect separation of the common and the Glau-
bers salt by means of chrystallization the fol-
lowing method was adopted. The whole of the salt
( C. ) was redij.'solved in distilled water ex
cept the 1 2 grains of glaubers salt separated be-
fore

, and Terra ponderosa salita was gradually
added

, untill no furthor precipitation took place..
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Formou-se deste modo Barytes vitriolada

que pezou 42. Ora como 100. graos de sal

de Glauber dao ajuntando-lhe Iiuma proporcio-

nada quantidade de Terra ponderosa salita
,
80

graos de Barytes vitriolada
,
he evidente

,
que

esta solu§ao continha graos 52^ de sal de

Glauber
;

e concedendo os £
de grao serein

producgao de selenite
,
que ja virnos se con-

tinha nesta solu§a6 (C. y. Obs.)
,
todo o sal

de Glauber conteudo em 8 libras de agoa das

Caldas sera 6 4. graos, e o sal commum 148.

graos.

De todas as precedentes experiencias se

collie que 128. on$as de agoa das Caldas ex-

aminada ein Abril de 1793 ?
continhao .

Ar fixo - - -
1

4
de onca /

5 > medicla.

Ar hepatico - - 6 j
on§as }

Cal aerada - - 12 graos.

Magnesia aerada
1

3 7

Ferro hepatizado
I

2 X

Terra argillacea -
I

1
4

Terra silicea - -
>

4

Magnesia salita 64

Sal Selenitico 44

Sal de Glauber 6 4

Sal comtnum •
00

Se
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The vitriolcited barytes thusformed
,
'weighed

• 42 grains. Now as 100 grams of Glaubers salt

give
y

on the addition of a proper quantity of the

terra ponderosa salita
, 80 grains of vitriolated

barytes
j

it is evident that this solution contained

$2 {
grains of Glaubers salt

,
and allowing the

~ of a grain to have been produced from the se-

lenite before mentioned to have been contained in

this solution
,

(C. 5. Obs.) the whole quantity of
Glaubers salt contained in 8 pounds of the Caldas
water

3
will be 64 ,

and the common salt 148 grains.

From a retrospective view of all the experi-

ments
,

it appears that 12S ounces of the Caldas
water

,
examined in the month of April 175)3 ,

contained

,

Fixed air

Hepatic air -

Calx aerata -

Magnesia aerata

Ferrum hepatisatum

Argillaceous earth

Siliceous earth -

Magnesia salita

Selenitic salt

Glaubers salt -

Common salt

64

44
64

148.

i

4

1

4

ounce

ounce
measure.

grains,
1

s

4

>

4

H
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Se por ventura apparecer por futuras ob-

servagoes
,
que a quantidade da agoa langada

por eftas fontes tem variagao em diversas es-

tacocs do anno
?
he provavel entao

,
que as

quantidades
,

e proporgoes dos ingredientes

possao tambem variar
;
como porem o uzo das

agoas lie mais particularmente restringido ao

tempo dc yerao
,

estas differengas difficultoza-

mente poderao ser taes que influao no seu uzo

medico .

Fora estranho ao assumpto deste ensayo

tratar das doengas e temperamento
,

para os

quaes taes agoas promettem utilidade. Estes

pontos ja estao de hum certo modo conheci-

dos
,

e sem duvida que a experiencia
,

e sa-

o-acidade dos Medicos de Portugal virao a fa-

zer as distincgoes necessarias tanto de caz.os ,

como de estagoes e temperamentos. Todavia

nao sera improprio observar
,
que podendo

occorrer cazos
,
particularmente de Gota Ato-

nica,nos quaes hum chalybeado mais podero-

zo feja mais conducente para o estomago
,

e

mais util para o temperamento em geral
,
he fa-

cil augmentar a impregnagao chalybeada ,
como

se pode ver na experiencia marcada ( B . ip.).

Se algumas limaduras Qe ferro limpas
,

ou escorias delle forem postas em huma gar-

rafa de vidro
,
e a garrafa se encher de agoa

na fonte principal no banho dos homens ,
lo-

go fechada com rolha e immersa na area do
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If it should appear from future observa-

tions
,

that the quavitity of water discharged by

these springs
,
should vary at different seasons of

the year
,

it is probable that the quantities and

proportions of the ingredients may vary likewise

hut as the application of the water is pretty much

restricted to the summer months
,

these differen-

ces will hardly be such as to affect the use of it

in a medical wiew .

It would be foreign to the purpose of this

efsay to treat of the diseases and constitutions in

which such a waiter promises to be useful. Those

points have already been in some measure ascer-

tained
j
and there can be no doubt but the expe-

rience and sagacity of the Physicians ofPortugal 7

will lead to the proper discriminations as well of
cases

,
as of seasons and constitutions. However it

may not be improper to observe
?

that as cases

may offer , particularly those of Atonic Gout
,
in

which a more powerful chalybeate would be more
agreeable to the stomach as well as more useful

to the constitution in general
,

it is easy to incre-

ase the chalybeate impregnation
,

as may be seen
by referring to the experiment marked

(
B. icj.).

If some clean filings or scoriae of iron beput
into a glafs bottle filled with the water at the
principal spring in the mens bath

?
instantly cor-

ked
,
and then immers£d in the sand at the bottom

of the bath
y
it will be found by thefollowing morn-'

H ii
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fundo do banho
,
achar-se-ha na inanhaa se-

guiatc ter adquirido hum mui sensivel e agra-

davcl gosto chalybeado
,
e isto sem possibi-

lidade alguma de alterar os outros componen-
tcs da agoa.

Se isto que suggerimos vier algum dia a

por-se em praxe
,

sera convenicnte separar hum.

canto do banho
,

para ahi com seguranga de-

pozitar as garrafas.

Deve mais observar-se
,
que a agoa das

Caldas nao pode uzar-se com proveito em
distancia das fontes

,
porque o ar hepatico he

prontissimo a decompor-se
,
formando segun-

do as circunstancias enxofre
,
ou acido vitri-

olico. A agoa perde quando menos hum dos

seus mais uteis ingredientes
3

e novos compos-

tos se formarao
,
que nella nao existiao quan-

do recem-tirada das fontes.
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ing to have attained a very sensible and very sensible

and very agreeable chalybeate flavour ,
and this

without any pofsibility of injury to the other com-

ponent parts of the water.

Should this hint he ever reduced to practi-

ce
,

it will be convenient to fence cjf one corner

of the bath
,

within which the bottles may be sa-

fely deposited.

It may be further observed
,

that the wa-

ters of the Caldas cannot be used with advantage

at any distance from the springs
,

the hepatic

air is so ready to decompose
,
forming according

to circumstances
,

either sulphur or vitriolic acid.

The water in consequence loses at least one of its

most useful ingredients
,
and new compounds will

be formed
,
which had no existence in it whenfresh

taken up.



CAT ALOGO
BAS OBRAS JA IMPRESSAS

,
E M ANDADA S COMPOR PELA

Academia Real das Sciencias de Lisboa
,
com

OS PREf OS , POR <£UE SE VENDEM BROCHADAS.

I. I) r e v e s Inftrucfoes aos Correfpondentes da
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nutaclura do azeite ern Portugal remectidas a Aca-
demia por Joao Antonio Dalla-Bella

,
Socio da

mefma
,

i. yol. 4.
0 - -- -- -- -- - 480

III. Memoria fobre a Cultura das oliveiras em Por-
tugal remettida a Academia pelo mefmo Author,
i. vol. 4.

0 _____ 480
IV. Memorias de Agricultura premiadas pela Aca-

demia
, 2. vol. 8.° 960

V. Pafchalis Jofephi Mellii Freirii Hiftoria Juris

Civil is Lufitani Liber fingularis , 1. vol. 4°. - 640
VI. Ejusdem Inftitutiones Juris Civilis , et Crimi-

nalis Lufitani
, 5. vol. 4.

0 - ------ 2400
VII. Ofmia Tragedia coroada pela Academia

,
folb.

4.
0 - -- -- -- 240

VIII. Vida do Infante D. Duarte por Andre de
Rezend e

,
folb. 8.

3 - - - - - 160
IX. Veltigios da Lingua Arabica em Portugal , ou
Lexicon Etymologico das palavras , e nomes Por-

tuguezes
,
que tern origem Arabica ,

compofto

por ordem da Academia por Fr. Joao de Soufa,
i. vol. 4.

0 - -- -- -- -- -- - 480
X. Dominici Vandelli Viridarium Grysley Lufitani-

cum Linnaeanis nominibus illuftratum, x. vol. 8.° 20

O

XL Ephemerides Nauticas
,
ou Diario Aftronomico

para o anno de 1789 calculado para o meridi-

ano de Lisboa , e publicado por ordem da Aca-

demia, 1. vol. 4-° - - - - - - -- -- 360

O mefmo para todos os annos fcguintes ate 1796.

inclufivamentc.



XII Memorias Economicas da Academia Real das

Sciencias de Lisboa para o adiantamento da Agri-

cultura , das Artes , c da Induftria cm Portugal,

e fuas Conquiftas 3. vol. 4 -° """"""
XIII. Collecfao de Livros inediros dc Hiftoria Por-

tugueza dos Reinados dos Senhores Reys D. Joao

I. , D. Duarte, D. Aftonfo V. ,
e D. Joao II.,

3. vol. fol. - -- -- -- -- -- --
XIV. Avifos intereffantes fobre as mortes apparen-

tes mandados recopilar por ordem da Academia ,

fold. 8.° - -- --
XV. Tratado de Educayao Fyfica para ufo da Na-

£ao Portugueza publicado por ordem da Acade-

mia Real das Sciencias por Francifco de Mello

Franco, Correfpondente da mefma ,
i. vol. 4 -°

XVI. Documenros Arabicos da Hiftoria Portugueza

copiados dos originaes da Torre do Tombo com
permifiao de S. Mageftade ,

e vertidos em Por-

tuguez por ordem da Academia pelo feu Corref-

pondente Fr. Joao de Soufa
,

i. vol. 4.
0 - -

XVII. Obfervafoes fobre as principaes caufas da

decadencia dos Portuguezes na Afia efcritas por

Diogo de Couto em forma de Dialogo com o

titulo de Soldndo Pratico
,

publieadas de ordem
da Academia Real das Sciencias de Lisboa por,

Antonio Caetano do Amaral
,
Socio Effective da

mefma
, 1. tom. in 8.° mat- -------

XVIII. Flora Cochinchinenfis fiftens Plantas in

Regno Cochinchina nalcentes. Quibus accedunt

alia; obfervatc in Sinenfi Imperio
,

Africa Ori-

ental
, Indiaeque locis variis. Lahore ac ftudio

Joannis de Loureiro Regiae Scientiarum Acade-
mic Ulyftiponenfis Socii : Juffu Acad. R. Scient.

in lucem edita. 2. vol. in 4.0 mat. - - - -

XIX. Synopfis Chronologica de Subfidios ainda os

mais raros para a Hiftoria ,
e Eftudo critico da

Legislaqao Portugueza mandada publicar pela.

Academia Real das Sciencias , e ordenada por
Jofc Anaftafio de Figueircdo ,

Correfpondente do
'Numero da mefma Academia

, 2. vol. 4.
0 - -

XX. Tratado de Educa9ao Fyfica para ufo da Na-
£ao Portugueza publicado por ordem da Acade-
mia Real das Sciencias por Francifco Jofe de.

2400

5400

gr.

360

480

480

2400

1800



Almeida
, Correfpondence da mefrna

, x. Vol.

^
4 -° -

XXII. Advertencias fobre os abufos
, e legitimo

ulo das Aguas Mineraes das Caldas da Rainha
,

pubiicadas de ordern da Academia Real das Sci-
encias por Francifco Tavares

, Socio Livre da
meima Academia

, folb. 4.
0

XXiil. Memorias de Litceratura Portugueza
, 4.

vol. 4.
0

XXIV. Fonres Proximas do Codigo Filippino por
Joaquim Jole Ferreira Gordo

, Correfpondente da
Academia, 1. vol. 4.

0 --- ------
XXV. Diccionario da lingua Portugueza, i.° V ol.

foL max. - - -- -- -- -- -- -

XXVI. Compendio da Theorica dos Limites
,
ou

Introduc9ao ao Methodo das Fluxoes por Fran-
cisco de Borja Garfao Stockier, Socio da Aca-
demia. --------------

XXVII. Enfaio Economico fobre o Comercio de
Portugal

,
e fuas Colonias

,
oferecido ao Princi-

pe do Brazil N. S. , e publicado de ordem da
Academia Real das Siencias pelo feu Socio Joze
Joaquim da Cunha de Azeredo Coutinho. - -

XXVIII- Tratado de Agrimenfura por Eftevao Ca-
bral

,
Socio da Academia

,
em 8.° - - - - -

XXIX. Analyl'e Chimica da Agoa das Caldas por
Guilhermc Withering

, em Portuguez e Inglez

560

120

$200

400

4800

240

480

240

240

EJiao debaixo do prelo as feguintes :

Adlas, e Memorias da Academia Real das Sciencias. i.°

e 2.
0 vol.

Taboadas Perpetuas Aftronomicas para ufo da Navega-
£ao Portugueza.

Memorias de Litteratura Portugueza. 5.
0

vol.

Memorias para fervir a Hiftoria das Najoes Ultramarinas.

Memorias Economicas 4.
0

vol.

Vendem-fe em Lisboa na loja de Bertrand; e cm Co-
imbra

,
e no Porto tambem pelos tnefxnos pre$os.
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